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(54) POLYAM I DE-BASED LIQUID CRYSTAL ALIGNMENT LAYER TREATING AGENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To make it possible to align liquid 
crystal molecules particularly perpendicularly to the 

increased oblique alignment angle with a substrate by using --^qn^^'i^g-ij 
a liquid crystal alignment treating agent consisting of 0.- 
polyamide having the repeating unit expressed by specific ® X: 

formula and a weight average mol.wt. of a specific value or 
above. 

SOLUTION: The liquid crystal alignment treating agent 
consisting of the polyamide having the repeating unit 

expressed by the formula I and the weight average mol.wt. of f . ... 

■ 1,000 is used. In the formula, A is a bivalent organic 't- — -Y^frR*! Tt 
group constituting dicarboxyl ic acid, X is the substituent 
expressed by formula II or III. In the formula II or III, Y1 
is an oxygen atom or bivalent organic group expressed by- 
CH20-, etc., R1 i s 8 to 22C a Iky I group or fluorine- 
contained a Iky I group, Y2 is a bivalent organic group 
expressed by- (CH2) n- -0 (CH2) n-, -CH20 (CH2) n-, -C (=0) 0 (CH2) n (n 
is an integer from 2 to 6) , etc., R2 to R6 are 1 to 6C a Iky I 
groups which may be the same or different, m i s an integer 
of M. *P 
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0, -tiEss (in 2feu(in) yi immm^F. ± 

fd,i-CH t O-, -C ( = 0) 0-tL<(i-OC 
( = 0) -T^Sfl.?»2fffico^1gS, R 1 «0SSSt&8~~ 

(CHi ) n - N -O (CH 2 ) n -CH 2 O (C 
H 2 ) „ -c (=0) O (CHj ) a -i>L<li- 
OC (=0) (CH 2 ) „ - (n«2-6^1^t) T$k 

2tih2«<?)3mm. r* -R6 im-ttzimz^x 
t & < mmm 1 ~ e m« 1 ^Lhasar? 
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£M5.Tie.-m£ (in ) 
[•fk3] 




(in) 



T-^$itSamST-S>'?. ±1BS: (ID ifcti (HI ) 

4". y> immm?. ^tzit-cH 2 o-„ -c < = 

O) 0-tL<li-OC ( = 0) -T'^$#l.l> 2ffi«0* 
fl!^ R> t,±mm$$L8~~2 2cr>7Jl<*;V&3.ti(,i'£z? y 
m7)U*)^ YHZ- (CH 2 ) n -O (CH 
2 ) n -CH 2 O (CH 2 ) n -C ( = 0) O 
(CH 2 )„ -tL<(i-OC(=0) (CH; ) „ - 

R 6 im~tttem&^Xi>fk<Bm®Ll~-6cr>7)l>* 
JUm. mtiltUiWgftT'&S. 3 X'$i±>Ztl. 
i%1H L &# 10 0 0 klLT* & *• U T 5 F <t 0 3r £ igUi 

[0001] 
[0002] 

7H*?f^y? (TN) , X-^-7^f7H^V 
7M ( STN ) . WlZimglhyyiSX? (TF 

t) x^&tm^mKttt^T&f) , 

[0003] HRfc. ■ItfJai&JK.a-r -f ^TU-Y Cfctf 

iayHHFtfttflwt, mLkizm&iztitiffikmfti&n 
&mzm<mp*&mimt>tix\,^. w*>. m&tt 



zmmizftLximfcw-xitmm.iz&ftZitfi: 1 ) . m 
wtmmmiztt lx & &nmt:fttzittz®®m&z&& 
tzibizit. *ix?nizmttimikWi\inwmi£miR-t& 
z t ff,mT$>&. mziMicomTFi^^tbtim^'f 

^b%^x$x^z. mz. mmmfamaim&T < * 

txtttcmftmkb&htix^h. 
[ooo4] mmifozittsm^mimfaftx'm 

mmm}x-mR.mM£wm-t hum. mvmimmm 
zmmwtemm-i-hijm* k'tfitm>%jrmx'$> 

mzwifomt ixm^&jm%£i>mmztix^h. 

[0005] 

[»Wa*IWfcLJ:3fc-*-4WB] iiT. JMBT^A^ 

[0006] L**b3:A*£>c:<D*§-£\ HRKrtisKU >f 5 

fift *4-t 6 jgaElSjJtWPJ**!! « ivt v ifc . 
[0007 ] 

mwmzittft?mttirW®t:imtr<<< asm** 
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lite} 

R 2 R 4 

xmzti&wmmx+h*) . ±ia^ <n> an > 

Y 1 limtm=F. 4«i-CH, o-. -C < = 

o) o-i>L<vi-oc ( = o> -T^$^2fffi<7)^r 

IBS* R 1 t4*^8--2 2«or/U*/P»4«i*7v 
$7;K;^, YHi- (CH 2 ) n -O (CH 
2 ) n -CH 2 O (CH 2 ) n -C ( = 0) O 
(CH 2 ) n -fcL<«-OC (=0) (CH 2 ) n - 
<ntt2~6«aHR) Ti£$iX&2tt<OW®S. R 2 - 

r 6 am~&tiim%~>xi>&<BtmBLi'*~6<DTJi'* 
%^s^'i ooofeUL-cftiiicyrs KiD^saA 
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[awBcasi*<o»jii] Mis-JK^ (in ^r 1 xmzti 

-x^l^fv-n^ 3-xf;KJry;l^ % 1 -^^ 

2-m~)v*9*ivm^ l-^^frTisjum. 2- 

;l^yPg£#Krr h d & . 

[00 10] 4fc % Rfc<Ri TSlSfl&^y^Tyl' 



yyM-o^r^Tv-yi^ ^/l^/M-o^^^yi' 

^7Wqx>( r?^x;^3£ v ^t^yl^oFnif 
~)vm. ih, iH-^y^f^7^m^f^ 

1H, 1 H-^^f^7WDy-/H, 1H, 1H 
-J^irij y)V^X2"ri/)Vm. 1H, lH-^W^t 
^yw^D^v-r^/u*. ih, 1 H-hiy=j^:7;M-u 

V^risjvm. IH, 1 H-^V^n^yM-ohUx^ 
IH, IH, 2H, 2H-b»Jf^7;^o^ 
^•S. IH, 1H, 2H, 2H-\7^f*7Wn 
fy/H. IH, IH, 2H, 2H^W3t7W 
nh'fy^Sa^lH,. IH, 2H, 2H-^3f 

JJetory^yPSfeit/^^T/Sry^ypfitiKO. 
[00 11] 4fc. KrKHIW (in ) *R2 — R6 t- 

[0012] «>JilL*fifa&*WKHR* ( I ) T**>8 

**-^rtttT86fc:Jt l J-&**-&c:4:3^&** HP*>. TIE 
-** (IV) 
HI: 7] 



H2N 
H2N 
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y ^o^v-ft-^it . Tie-®^ (vo 



HOC— A— OOH 
II II 

o o 



(VI) 



A{iBuiE^Si:{BI«TJ)-&. ) TUkfrZtlhiS 



(4) 



^^9-230354 



[0013] frlB-JR^ (VI ) X'^h^tlh : JH)V^> 

jvyfjvm* 2, e-^^^^y^;^^ 1. 
^;^ys. i. 6- TyVy-ty-Jtijmym. a, 

4" - h'7x-y^W>«« i'.x^iL 7?^ 

SL -ri-^ylL voyi, a^BL ^i^/HK T 
s'trylL tr^uviL x^yyi. r-fef^-rvgL -fe 
xs^BL 1. 9-S-)~>is#>Utf>M, 1, 10-f 

nyy-fb%, Bt#^%Ml/{=T;P^x*^;Mh^# 

[00 1 4 J MZnmm^Bii&tMSmcTimETftWlz 

-t Lt> ? ^;^-K>'KSrfflv-*|,^-lcH, (PhO) 3 
P. (PhO) PC1 2 . PhPOCl 2 , (C 3 H 
7 ) 3 P(0)0, POCl 3 . SOCI 2 /Et 
3 N, Ph 3 P/C 2 C 1 6 % SiCl, % Me 2 S i 
C 1 2 *:S^-bLXiS*?Ji'#yW^?yiVfa 

7tHD75y. s^^^. h;nx, ?no*^ 
y j-frxjlrtt i/ K , N -y f-/Hfa y H v^rOWiS 

mi&frt> 2 0 or:nmco^mmmt>mt u>. — * 
tmmm-r h z t iz* 'oKmizwm^^.m-bmn-rt. 

[0015] OkiS"Cfc X o %$mm&zii 

6. MV&Lm\&wm?.-w&i ( 1 ) -c^s^s^y 
rs vmwmttTmn 0 0 ojiLfe& *■ 

-5x->-3^n7h^7-(- mmsm. 

[0016] buK— ( IV ) T'StbSill. *JT 5 Wk 
Witf* 1 8 0 

860t, tMPF3-28 1 63 14?. #Hf6-13 
6 12 2#»fce»3:h.TV**. HP*>, TIE— <Rs$ (VI 
I ) 
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O2N 
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-)vmx'b & . ) x-mz ti$> 5*=. h wonymmfc 

t. R 1 OHlfcttR' Z R 1 til?ieS«J:(^ 

«t£>9. mtwyvwTX'hh. )x-m%ithT)V 

tfvv TlE-flfeS (viii) 
[•(hi n 

OaN v/== . 



0 2 N 



Y'-R 1 



(VIII) 



*). mz-wcK (iv) Tm±>zti&i;T$>it&m$:M 
mthwwx'%&. 

[0017] — mlS-M^ ( V ) X'$khZtl& : JT 

s y 7x-/iofcag£;r$-&:tfy ^n^wh-^txoMJt 

^ra^LTti. 0Ulf. #if l-185327f, 
#m*3-2 8 1 6 3 l-fH£fc:ia®3ivO^. BU^ 

Tia-fla^ (ix) 

(ftl2] 
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(IX) 



<5£4>. Y« tt4US-£\ £*:«-CH 2 O 

-C (=0) 0-iL<a-OC (=0) -T'3S£ 

tih2mcoimM. Pizo—4cr>m&.x'$>&. )X'$t£> 
i . Tie-^st ( x ) 

[•ffcl 3] 

R 3 R 6 

(^*. R 2 ~R 6 *J«ttX-m{iffflBS^tls|®TJ> 

*V>tt.&®!b 5r b HD^y;MtWI«#^TK^*.|» 
>Ii:^J; 0. Tii-mjH (XI) 



[-(hi 4] 



(XI) 
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I ) X'mhZtl&fc&mcO—hnMZmjuLXiST^S 
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mz&m-zz t (cx o . mrie-H&a ( v ) -c&bzti 

[00 18] ClCl-Cfflv^^SbHn^U/HtWSKfcL 

77ftAj/'^D»Jt<iiJ:i;Pt (PhCN) , Clj 
Effete tv^y'OA^o .A S-iftf ilWW 

ttT&6.&u.ur. (Ph 3 p) 4 Pd, (Ph 3 p> 

2 PdCl 2 . PhCN) 2 PdCl 2 , (Ph 3 P) 

3 RhCl. (Ph 2 PH)i RhCl. (Ph 3 P) 
2 (CO) RhC 1 , [ (C 2 H 6 ) 3 P] 2 (CO) 

Rhc l^t'^mmkLxm^hztt^-c^h. 
sm&mi. mis— ^ (ix) t^bSh&r^y-^ 
m^i-h v- h aso-vymmmzn tx mis i / 1 

0 0—1/10000 £JfcgerPft7>'Cib& . 
[00 1 9] KiEHR* (VIII) -C«b3*i£S^ha 
fll£**Jj:tf»fE— *W (XI) TSbfoSfiii^ho? 

SfcS ( I V ) $ <i t y'T 5 ^•6**J «fc tflHB-* 
* (V) *fc3ft*$^5>'7x^3|dH£4r*-*>K» 

^adf^ryi'S— ^a^-mj^a, ^-ft^x.^r/i' 

5 - ^ At- h U »7 A«l»fflV^it43B7cMi:»B3-e: 

6 i fc ft: J: 0 BWfc-f S y'7 5 -I t 
i>WC&£. J&ffcgfS3R£T, Mi?np-/7 
>\ MJ-n-T-ubVl^^:^ \*>)x.^-)\,is?>-m<r> 

[0020] *MCfflV^<xl,^'J7S Kt±. 

mtttxts*). m*vT$. vzmg&mmwmt lx 
mmfomz. mizmmizm&itLib&z bt^mb* 

NaOKOBAH 



CH^CI 



[0021] K*l> 75 H S-MfiffilSlJMK'Jfc LXtm 
■thlrZWkLXii. IMm&BtiSX'&btlfztfVTS. b'SS 

%m&izmmmzi£xmi-t &zti>x'%&. mmmz 

ix{fWtcR8^$n^v^, -e^t L-TtiN. N-i-V 
fM>M7SF. N, N — i/X ^-;UT-fe b7S K. N 

[0022] ^ ss-^tf^M^ttSrasf^-rs awa* 
t>j:v^ ^(^mtLXiiyf-ju-ktivfuy. if^to 

y/P7\ x^/l^yWb* 1 — /K 7*^-/^/Pb'| — /K x 
^lVij)V\L\ — ^7-fef-b. Xfuy/'J3-;K h 
t\,x.yx.V*i'i'>Wij t Wfe>ti&. ifcll:, 

[0023] CcO^(cLT#f><XJt^Ur5 K?§iBE£X 

l§tSIfcti-)tSIil:.ifJ7S 
ftfcf i < , SSti 8 0 ~ 2 0 0 "C^SS-C+Ti-T-ft h . 

(il 0 0~3 0 0 0A)m3t'AS. 
[0024] ^Ik^^ijlKSitKiSftSiirS^fc: 

tzmmm*?v>79mLxim^-&z.bi>x'*& . c 

[0025] 

tit t>cOT«^V ^ t « t *,^t-S) 4 . 
##091 
[■ftl 5] 



CH 2 CKCH 2 )2(CF 2 ) 8 F CH^CHa^CFj^F 
(1) < 2 > 



3, 5 - ^ h o^VS/VI/^ n'J H5. 0g(23mnio 
1). 1H, 1H, 2H, 2H-\^f^7y^O- 
l-f^f/-/H6. Og ( 35nmol) 



fh7-n-W7V^Al. lg (3. lmmo 
h U 2 . 4 g (6 Ommol ) 5:*4 m 1 izmMLtim 



(6) 
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vMzx&mLt:. mmmEmtLxm&mzn. 

yU^y;W7A^D7h^77 4-ttZXmMLtz. % 
( 1 ) T*bSii4 1H, 1 H , 2 
H, 2H-^f^7Wn-l-fy^3, 5-^' 
-hn^yy^x-f/H3. 3g (IR*; 90%) £ 

1 H — NMR <5" (CDC1 3 , ppni ) ; 2. 60 (m, 
2H), 3. 95 (t, 2H, J = 13. 0Hz) , 
4. 74 (s, 2H), 8. 5 3 (d, 2H, J = 2. 
0Hz), 8. 9 7 ( t , 1H, J = 2. OHz) 
I (neat, cm" 1 ); 3110, 2850, 289 
0, 1640, 1600, 1540 (-N0 2 ) , 14 
7 0, 1 34 0 (-NO, ) , 1220 (C-F) , 1 
140 (C-O-C), 1000, 875, 805, 7 
20 

[00 26] 556^^A*-#^»* (H* 

3U>*f}W\)l>h#M) 1. Og (0. 4 7mmol) 
y-;P20mlfcWIU 1 54HSWc*fc»lvtJIJMfr 



CHgCl 



NaH 



(1)5. Og ( 1 lmmol) Srx^y-;P2 Om 1 J3J: 
T/TH F 5 m 1 (cSjBLfcSKStlni. -&*S£fflt 

4 -ICTffSSL*:* JJBflHB* ( 2 ) 

Ta*)Sn61H P 1H, 2H, 2H-^f*7^ 
;frn- 1 -x^3, 5-yr$y^y>x^fyl' 
3. 3g (JRsfc 7 8%) £**fitttt»fc LT#fc. 

-NMR, I R;V^? WU^£«BLfc. 
1 H-NMR^ (CDC 1 3 , ppm ) ; 2. 48 (m,2 
H) , 3. 57(bs,4H), 3. 79 (t, 2H, 
J = 1 3 . 4 Hz), 4. 11 (s, 2H), 6. 01 
(t, 1H, J = 2. 1Hz ) , 6. 13 (d, 2H, 
J = 2. 1 Hz ) 

IRt/ (neat, cnr*) ; 3370 (-NH 2 ) , 32 
10, 2940, 2880, 1600, 1478, 1 3 
7 0 (-NH 2 ), 1220 (C-F), 1150, 1 
125 (C-O-C) , 1025, 1000, 980, 
960, 935,830 
[00 27] ##012 
Hfcl6] 



CHaOfCHJujH 
(3) 



2 Hz ^Y^Y NH2 



CHaOfCH^H 
(4) 



6 0%**ftthU9A7. 3g ( 180iibdo1> 

yiOOml Ff^T;l/3-^3 

0. Og ( 1 6 0mmol) *jDi 5 O^TTI^BHIB* L 
fc. Rfc. RIB»n£:0 < Cfc:«*SIU 3, 
yyy^oiJh'15. Og (69. 3mmol ) Srlfekx h 
7tHn7^yi 5 0mlfc:S)!|Lfc»»=tMfc. $ 

ES* L a" U # 7A^D7h/77^ — £T fftSS 

Ufc. *<OgfJH. JJHH»* ( 3 ) T**>S*Lft Fx 5" 
;U3, S-y-ho^yyyl/X-f^y. 3 1 g (1R 

2 8. 8%) *afcffl*i:LTWfc. 
#JJR*>ffl£Ch&ZbimT&&t l H-NMRtJi 
X/ 1 RX^ Wl^fcilBLfc, 
•H-NMR5 (CDC 1 3 , ppm ) ; 0. 88 (t, 
3H. J = 6. 9Hz ), 1, 26 (m, 18H) , 

1. 68 (m, 2H), 3. 59(t, 2H, J = 6. 
6 Hz ), 4. 69(s, 2H), 8. 54(d, 2 
H, J = 2. 1Hz), 8. 96(t, 1H, J = 2. 
1Hz ) 



IR^(KBr, cm-i ) : 3100. 2920, 28 
50, 1820, 1 620, 1 530(-NO 2 ), 1 
480, 1465, 1 350 (-N0 2 ). 1 320, 
1 140, 1 1 20, 1075, 1 025, 990, 8 
80, 80 5, 720 

[00 28] mz. 5«^^A*-#V»* (B* 
J^yy/WvUhttM) 1. 2 0g (0. 5 6mmol) £x 

(3)6. 5 1 g ( 1 7. 8mmol) SrX^y — ;P2 Om 

ffl£j£!$i£#. y'J^W7A;n?h/77^-i: 
TWBLfc. *«0ttJIL ±l«9i§5S ( 4 ) -c*bSft* 
Hx^U3, 5-^T^y<>'> ? ^x-T^4. 12g 
(JDH&; 7 6%) 8rSfcH*i:LTtofc. «r*5. 
tf±Rwm^h&ZkimT1Z7i?r l H-NMR. I 

1 H — NMR£ (CDC 1 3 . ppm ) ; 0. 88 (t, 
3H, J = 6. 8Hz), 1. 28(m, 18H), 
1. 60 (m, 2H), 3. 4 3 (t, 2H, J = 6. 



(7) 
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8Hz), 3. 54 (bs, 4H), 4. 32 (s, 2 
H) , 5. 95 (t, 1H, J = 2. 1Hz), 6. 1 
0 (d, 1H, J = 2. 1Hz) 
IRt/ (KBr, cm* 1 ) ; 3400 ( — N H 2 ) , 3 
200, 2950, 2890, 2850, 1600, 1 



460, 1 360 ( — NH 2 ) 
1090, 8 10 
[00 29] ###B 



1 1 90, 1 100, 



CHgOH 



NaOH/TBAH 



CKbOCHsCHsCHa 
(5) 



3, 5 - b n^y y>7^3-;l'2 0 . Og (10 
lmmolK 3-/utrn^y2 2mi (254mmol) 
i5J:tX®[BN<^xh^-n -/f^ry ; E^A2. 0 
g (5. 89nm»l) Srr h5t h'077>l 0 Om He 
SJBU *!tffc^by^A8. Og <2 00nunol) 
1 6m 1 tc»»Lfc»«tJni.. SateT-BMHtL 

7 -f -fcrCSMKLfc. ±lfi*8^ ( 5 ) -ca 

9. 1 g (JRsfE; 8 0%) t»fi»tt*4:LT»fc. * 



0 2 N 



! H-NMR5 (CDC 1 3 , ppm ) ; 4. 17 (d, 
2H f J = 6. 5Hz), 4. 71 (s, 2H). 5. 
35(m, 2H), 6. 00 (m, 1H), 8.5 4 
(d, 2H, J = 2. 0Hz), 8. 94 (t, 1 H, 
J = 2. 0Hz ) 

1 Ri/ (neat, cm' 1 ); 3110, 2880, 163 
0, 1600, 1540, 1470, 1345 (-NO 

2 ), 1 265, 1 2 25, 1 1 20 (C-O-C), 
1075, 990, 9 10, 81 0, 758, 725 
[0030] ##M4 , 5 

[ftl8] 




m=1 Xtt n^8 



(6) m=1 f (7)m=8 



I3T»feilfc'{k-&* (5) 2. OOg (8. 4 0 
mmol) &&lf'<>?*^)WJi/U**r>2. 46ml 
(12. 6miDol) SrT;Prfy#ffl^T**xb^t Ho 

77yiomicjB»u e^-^t'-;^b^^^ 

yyn^rt>'mc02wt. %*>-U>i§?££ 0 . 0 8 

fcTIMKLfc. *<0&Hi. < 6) TftbS*. 

63- (3, 5-y«hu\yy;Wy) :7ntr;l^ 
^^t;^S/Q*tV3. 10g(lR35; 9 5%) 

fohZtmXTte5f?t iH-NMR. IRWh;^ 

1 H — NMR & (CDC 1 3 , ppm ) ; 0. 06 (s, 



(8) m=>1,(9)ro=8 

15H), 0. 55(m, 2H), 1. 70 (m, 2 
H), 3. 55 (t, 2H, J = 6. 8Hz), 4. 6 
8(s, 2H), 8. 58(d, 2H, J = 2. OH 
z) , 8. 94 (t, 1H, J=2. 0Hz) 
IRi/ (neat, enr*) ; 3110, 2960, 287 
5, 1595, 1545 (~N0 2 ) , 1 395 (-N 
O z ), 1 255 (Si-C) , 1 120, 1060 

(SiOS i ) , 840, 730 

[003 I]}**:. 5^5^*-#y»*(H* 
x>-y;Uyvl^btfJ8) 0. 29g (0. 1.4 mmol ) £x 

^y-;i^2 om i wkbu ±Rwttv#t>tvkik& 

i(6) 2. 63g (6. 81 mmol) -HJfc*k3l 



(8) 
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(8) X*$kb%tl&3- (3, 5-i/T ^S^yiSjUX 
^yyo^fty 1 • 4 4 g 

mm; 6 5%) zmm&MWbtxnt:. 

*36<±IB<?5«3i-e* & - £ atlTtCSH- 1 H — NMR % 
I Rx^ h/l^&BBLfc. 

1 H — NMR £ (CDC 1 3 , ppid ) ; 0. 05 (s, 
15H), 0. 5 0 (m. 2H), 1. 60 (m, 2 
H) , 3. 40 (t, 2H, J = 7. 0Hz), 3. 5 
3(bs, 4H) . 4. 32 ( s, 2H). 5. 94 
(t, 1H, J = 2.0Hz), 6. 10 (d, 2H, 
J = 2. 0 Hz ) 

I (neat, c nr* ) ; 34 2 5 ( — NH 2 ) , 3 3 
55, 3220, 2960, 2860, 1600, 14 
75, 1370(-NH 2 ), 1255 (Si-C), 
1 1 90, 1060 (SiOSi), 840, 775. 
755, 685 

[0032] JiK^SJKfcfcVvc. *<V9**tr)Vi?*sXi 

(f^lMA'-m=7. 8.Makromol. Chem. , Vol.1 
93, p. 1509-1519 ( 1992 ) tm^mz J: 9§g3£> £ ft: 
( 5 ) (C*tLT£HW*/Ht ( 5 . 0 0 g ) JBV\ 

(7) (5. 60g) fcit^TS^fc^* (9) 
( 4 . 6 0 g ) #8S»Mi7ttS*4: LT «t«i» hft 
fc.ft*S(7) fcJ:t;(9)fi0iH-NMR, IRX 



^t-^»*tt^fe*fflLfc-fc£» ( 7 ) &£XS ( 9 ) 

&itX8. 1 
ttl^J ( 7 ) : 

1 H — NMR £ (CDC 1 3 , ppm > ; 0. 08 ( s, 
<6m+9 ) H) . 0.8 9 (m, 2H), 1. 71 
(m, 2H), 3. 56 (t, 2H, J = 6. 8H 

z), 4. 69(s, 2H), 8. 46 (d, 2H, J 

= 2. 0Hz), 8. 90<t, 1H, J = 2. OH 

z) 

1 Ru (neat, cm' 1 ); 2980, 1550 (-NO 

2 ), 1 345 (-N0 2 ) , 1 260 (Si-C), 
1100-1000 (SiOSi) , 800 
it^fy] ( 9 ) : 

iH-NMR<MCDCl 3 . Ppm ) ; 0. 10 ( s . 
<6m+9)H), 0.89 (m, 2H), 1. 63 
(m, 2H), 3. 43 (t, 2H, J = 7. OH 
z) , 3. 58(bs, 4H), 4. 35(s, 2 
H) , 5. 98(t, 1H,J = 2. 0Hz). 6. 1 

3 (d, 2H, J = 2. 0Hz) 

IRt/ (neat, crrri) ; 3 37 0 (-NH 2 ) , 29 
50, 2860, 1600, 1 530, 1470, 13 
50(-NH 2 ), 1 260 (Si-C), 1190, 
1 100-1000 (SiOSi), 8 40 
[0 033] HS6CT1-4 : F^iS 
[ftl9] 



<2),<4). H 
(8)XI±(9) 



ac- 
6 



CHjOR 



PA-1) : FKCHMCF^bF 
(PA-Z) : R=(Chfc) 12 H 

(PA-3) : R=(CH2)s -^K>Si(CH^, 
CH, 

(PA-4) : R=(CH^ S ^SIOH-SKCKj), 



II, 2tJ«tl/4T#^^v'*rSV^^) 
(2), (4). (8) tsXXS (9) 

0. lmol/l ) CMJxf-^TSVSr^yv— t^LT 



*coiSft. _hl£ ( P A — 1 ) 
— ( PA-4 ) Tm±>ZtihWfecn>XVT!i YtfiZtl? 

(PA-l)OIRWWKKBr, cm-');3 



(9) 
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350 (-NH) , 2950, 2830. 
610, 1550, 1450, 1425, 
200 (C-F) , 1 1 50, 1 1 20, 
020, 860, 800, 7 1 0, 680 
(PA- 2) <T> \ RAIfhtU (KBr, 
300 (-NH) , 2950, 2890, 
660, 1600, 1 550. 1460, 
1 20, 1090, 1020, 860, 8 
0, 680 

(PA- 3) CO I K^,^9Y)V (KBr, 
300 { — NH ) , 2950, 2960, 



1660, 1 660, 1 610, 1 545, 1 500, 1445. 1 

1 280, 1 420, 1 360. 1 320, 1 250 (Si-C), 

1100, 1 1180, 1050 (SiOSi) , 840, 800, 

, 660 720, 680 

cm" 1 ) ;3 ( PA- 4 ) <n I WMKBr, cm* ) ; 3 

2850, 1 450 (-NH), 2960, 1 655, 1 6 1 5, 1 

1420. 1 550, 1 500. 1 450, 1425, 1 260 (S 

10, 72 i-C), 1 180, 1 1 00- 1 0 0 0 ( S i OS 

i ) , 84 0, 800, 680 

cm- 1 ) ; 3 [0034] 
2850, 1 



fc*<oa(g) wott (s) (a) SHF-S »*S 



1 


(PA- 


1) 


<2) . 


, 2.50 


0.87 


2.38 


2.09x10' 


3.29x10' 


2 


(PA- 


2) 


(4) , 


, 2.00 


1.33 


2.58 


1.47x10' 


1.88x10* 


3 


(PA- 


3) 


(8) t 


. 0.72 


0.44 


0.37 


1. 81x10* 


2.50x10* 


4 


(PA- 


4) 


(9) , 


► 2.25 


0.65 


2.44 


2.35x10' 


4.51x10* 



[00 3 5] mmw5 

9mMl-C»t>tl1ZrttVT§ H (PA-l ) 0. 6g£ 

nmp i osizmmt. anH«fift«^?xxtK(ctt« 

ZLI-2293) Z&ALX-tJUZftMLti. Z<7>*. 
if ax- ajWpxmm LfzbZ 

Ltztz*,^ wmntp'C-m&izwm&T a v 4 r- 
nmzn. tmitmimizftLmmzmfoLx^&m 

tWtti^tz. mz^ £*>fe/P£9 5 , C(Cilg»LT8Eft* 

wjmitztt&. mu*7t-( -yfrnzmLti. 

m&mikX'*:)V<7)T4 V y-W T-l,z$tfUiM.t>tuZ: 

frr>tz. 

[0 0 3 6] mMM6 

mmm2Tmt>tltltf > JT$Y: (PA-2) 0. 6g£ 
NMP 1 0g£i§8?U i:R«teLT-bA'fc«s 

SEfcEfrLT^S dO-fe^S- 

4 T-fcSJftMt& htlKfr-? tz . 
[00 3 7] HfifiCT7 

HSfiCT4T#^^UrS F (PA-4) 0. 6g£ 
NMPlOgfcSSU S«M!li:H«fc:LT-fe**fl* 



9 swzm&LxmihzwimfcZttik. m*Lx* 
-r r-c^-fkia ji e>tL%fr-i tz . 

[0 0 38] 

HJfiCTl-CH^iX/o-KlirS K (PA-l ) 0. 6gS 

nmp i o «te*»u -&cr>mfmmifztf7?.m®. 
eswBUta. lsorTsygs-yrT^ursKtgBifc 
io^Ji*M5— •fcx&uzv'eyyymL 
tzvrh. 5 0um<7)X'<-y--zgM,x'msmi*i\ii)Z 
^^'y^fii^Kf-mzLxm^xfz. ztit,zm& 

U^ttS!: ZLI-2293) SraALTJRa-b^Sr^ML 

tz. zvi^zmimimrvx-^^x'wmLfzb 

mz j £tzbzz,wm*n.t>ntz. z^mz^x. m 
&®mmz£*)mn&iinftzmmLtztz*>. is- & 
±co^m^Ltz. 
[0039] mmm9 

mmm2xm^tuz^>jrs. k (pa-2) o. 6g£ 
NMPiog«i. zM^vrnmnztfyxmsL 
izmfibtz®. i 8ox:rse«$-«:T^urs vwmz 
MtfLZ-ttz. zcmmmmz- feumzvzyytmL 

&7t'>v*fat:^mzLxm*$LXtz. ztu,zm& 

{*)V9%Sk : ZLI-2293) fc&ALTfflEflrb^SrftgSL 
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C0040] mmm i o 

jUS0»3T# t>iltl#: 'JTS H (PA- 3) 0. 15g 

jdmaci. 5s^mmt. -^m^mmm^y 
xmmicmfiLtitk. i 6 o •crisis itxxvr s h- 
^5:^$^. znmmmmz— ^.-nrnz^yy 

«yiLfc<^*>, 5 OjumcOX^-lf-Sr^C-C^KBSr 
(3KA (*;l^?*tS§:ZLI-2293) £&ALT?Kiiirfc^£ 

x , « aghe&£ J: o tmmfoft zms. Ltztz*. i 

[0041] HMW 1 1 
HJfiCT4T#^^^DT5 h* (PA-4) 0. 6g^ 

nmp i o g«L, ~«c<^Knnift»^r?^%R 

IzmsLt^. 1 8 0°CTlS^S-li:T<+fUr5 KMM^ 



tz<T>%^ 5 0jum^X^-^-£g(EA/eMMH£*fr6];5 
(pf;^ttS:ZLI-2293) £&A LTiffiJIrte/l^f^lSL 

[0042] 



(72)fm« mm mz. 



(72) mm m *s# 



